Survival of human induced pluripotent stem cell-derived midbrain dopaminergic neurons in the brain of a primate model of Parkinson's disease.
Before induced pluripotent stem cells (iPSCs) can be used to treat neurologic diseases, human iPSC-derived neural cells must be analyzed in the primate brain. In fact, although mouse and human iPSCs have been used to generate dopaminergic (DA) neurons that are beneficial in rat models of Parkinson's disease (PD), human iPSC-derived neural progenitor cells (NPCs) have not been examined in primate brains. Here, we generated NPCs at different stages of predifferentiation using a feeder-free culture method, and grafted them into the brains of a monkey PD model and NOD-SCID mice. Magnetic resonance imaging (MRI), positron emission tomography (PET), immunocytochemistry, and behavioral analyses revealed that NPCs pretreated with Sonic hedgehog and fibroblast growth factor-8 followed by glial cell-derived neurotrophic factor, brain-derived neurotrophic factor, ascorbic acid, and dibutyryl cyclic AMP resulted in smaller grafts than those without these treatments, and survived as DA neurons in a monkey brain as long as six months. Thus, for the first time, we describe a feeder-free neural differentiation method from human iPSCs and an evaluation system that can be used to assess monkey PD models.